Plasma membrane proton-ATPase of a turtle bladder epithelial cell line.
Urinary acidification by the turtle bladder is mediated by a proton ATPase located in the apical membrane. The present study describes a proton ATPase in the plasma membrane of a cell line of turtle bladder epithelial cells. In the presence of ouabain to inhibit Na+,K+-ATPase and in the absence of Ca2+ to inhibit Ca2+-ATPase, we measured ATPase activity of the plasma membranes of the cultured cells. This ATPase was resistant to oligomycin but sensitive to dicyclohexylcarbodiimide, N-ethylmaleimide, and vanadate. In the presence of ATP, the ATPase was capable of acidification as assessed by quenching of acridine orange. Acidification could not be elicited by other nucleotides (GTP, UTP). Acidification was inhibited by dicyclohexylcarbodiimide, N-ethylmaleimide, and vanadate but was not affected by replacement of Na+ by K+. The acidification response was dependent on the presence of chloride, abolished in the presence of gluconate, and inhibited partially by nitrate. Experiments utilizing the voltage-sensitive dye 3,3'-dipropylthiodicarbocyanine iodide showed that the proton ATPase was electrogenic and capable of responding to a favorable electric gradient. In summary, the turtle bladder epithelial cell line has a plasma membrane proton ATPase which is similar to the proton ATPase of turtle bladder epithelium and thus should allow purification and characterization of this enzyme.